=> d his 134 
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***** QUERY RESULTS ***** 



(FILE 'WPIX' ENTERED AT 14:55:16 ON 25 NOV 2009) 



L34 1 S L30 OR L32 OR L33 

=> d que 134 

L4 189083 SEA FILE=HCAPLUS ABB=ON PLU=ON HYDROGENAT I ON ? 

L5 45797 SEA FILE=HCAPLUS ABB=ON PLU=ON "HYDROGENAT I ON CATALYSTS " +UF/C 

T 

L6 39440 SEA FILE=HCAPLUS ABB=ON PLU=ON UNSAT? (2A) (POLYMER? OR 

COPOLYMER? OR RESIN# OR TERPOLYMER# OR HOMOPOLYMER? ) 

L7 23099 SEA FILE=HCAPLUS ABB=ON PLU=ON LINEAR (2A) (POLYMER? OR 

COPOLYMER? OR RESIN# OR TERPOLYMER# OR HOMOPOLYMER?) 

L8 1289 SEA FILE=HCAPLUS ABB=ON PLU=ON (L6 OR L7) (L) (DOUBLE BOND#) 

L16 1323 SEA FILE=HCAPLUS ABB=ON PLU=ON METAL COLLOID* 

L19 3426 SEA FILE=HCAPLUS ABB=ON PLU=ON COLLOID* AND LATEX? 

L24 47 SEA FILE=HCAPLUS ABB=ON PLU=ON L16 AND L19 

L30 1 SEA FILE=WPIX ABB=ON PLU=ON L4 AND L19 

L32 1 SEA FILE=WPIX ABB=ON PLU=ON L24 AND (L4 OR L5) 

L33 1 SEA FILE=WPIX ABB=ON PLU=ON L2 4 AND L8 

L34 1 SEA FILE=WPIX ABB=ON PLU=ON L30 OR L32 OR L33 



=> d 134 iall abeq tech abex 

L34 ANSWER 1 OF 1 WPIX COPYRIGHT 2009 



THOMSON REUTERS on STN 



ACCESSION NUMBER: 
TITLE: 



DERWENT CLASS: 
INVENTOR: 
PATENT ASSIGNEE: 

COUNTRY COUNT: 



2005-563958 [57] WPIX 

Hydrogenation of unsaturated 

polymers, e.g. to produce hydrogenated NBR, 

comprises making a metal colloid 

under reducing conditions in presence of the polymer 

latex and then hydrogenating the latex 

A18 

CREUTZ K; WEISS T 

(FARB-C) BAYER AG; (CREU-I) CREUTZ K; (WEIS-I) WEISS 

(LNXS-C) LANXESS DEUT GMBH 

108 



PATENT INFORMATION: 



PATENT NO 



KIND DATE 



WO 2005068512 A2 20050728 (200557)* 
DE 102004002576 Al 20050804 (200557) 



EP 1709086 
CN 1910208 
US 20080234437 
TW 297695 



A2 20061011 (200667) 

A 20070207 (200743) 

Al 20080925 (200866) 

Bl 20080611 (200924) 



APPLICATION DETAILS: 



PATENT NO 



KIND 



APPLICATION 



DATE 



WO 2005068512 A2 
DE 102004002576 Al 
CN 1910208 A 
EP 1709086 A2 

EP 1709086 A2 PCT Applicati< 



WO 2005-EP75 20050107 

DE 2004-102004002576 20040117 

CN 2005-80002602 20050107 

EP 2005-700733 20050107 

WO 2005-EP75 20050107 
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00 


[I,C] ; 


C08C0019 


-02 


[I, A] 


00 


[I,C] ; 


C08F0036 


-06 


[I, A] 


04 


[I, A] 








02 


[I, A] ; 


C08F0008 


-00 


[I,C] 


04 


[I, A] ; 


C08F0008 


-04 


[I, A] 



US 20080234437 Al PCT Application WO 2005-EP75 20050107 
US 20080234437 Al US 2006-586016 20060714 

TW 297695 Bl TW 2005-101063 20050114 

FILING DETAILS: 

PATENT NO KIND PATENT NO 

EP 1709086 A2 Based on WO 2005068512 A 

PRIORITY APPLN. INFO: DE 2 0 0 4-102004002576 20040117 
INT. PATENT CLASSIF.: 

MAIN: C08F008-04 
SECONDARY: C08F226-08 
IPC ORIGINAL: C08C0019-00 [I,C]; C08C0019- 

C08C0019-02 [I, A]; C08F0036- 
C08F0008-00 [I,C]; C08F0008- 
IPC RECLASSIF . : C08C0019-00 [I,C]; C08C0019- 

C08F0008-00 [I,C]; C08F0008- 
ECLA: C08F0008-04 
USCLASS NCLM: 525/331.900 
BASIC ABSTRACT: 

WO 2005068512 A2 UPAB : 20090423 
NOVELTY - A method for the ogena on of unt 5 with 

double bonds (I) comprises (a) making a metal-containing colloid under 
reducing conditions in presence of (I) in the form of a latex., (b) 
hydrogenating the mixture and then separating the colloid from the latex and 
isolating the polymer. 

USE - For the production of hydrogenated diene (co) polymers with 
improved properties, e.g. partly or completely hydrogenated NBR with better 
ageing resistance and ozone resistance and lower swelling capacity than the 
unhydrogenated rubber. 

ADVANTAGE - A technically-simple economical method for the 
hydroger:ation of unsaturated polymers to give high-quality products. 
MANUAL CODE: CPI : A04-B01D; A10-E13 

TECH 

POLYMERS - Preferred Polymers: Homopolymers of conjugated dienes or 
copolymers of 1-5 wt% conjugated diene and 95-99 wt% vinyl 

group-containing monomers, used in the form of a 1-50 wt% aqueous emulsion 
(latex) . 

Preferred Method: Stage (a) is carried out at pH 3-6, using salts or 
complexes of Group VIIIB metals or ruthenium or rhodium. Stage (b) is 
carried out at 25-100degreesC and 0.1-100 bar. 
ABEX EXAMPLE - A solution of 0.126 g nickel chloride hexahydrate and 0.36 g 
Mersolat 30 (RTM: alkyl sulfonate) in 10 ml water was treated with 0.5 g 
N-vinylpyrrolidone/2-dimethylaminoethyl methacrylate copolymer (19 wt% in 
water), then this mixture was mixed with 20 ml NBR latex 
(Perbunan NT 3445 (RTM; 19.27 wt%), hydrochloric acid (pH 5) and 5 wt% 
Mersolat 30 (RTM) (based on solid rubber) and treated slowly with sodium 
borohydride solution (0.12 g in 5 ml water); after 1 hour all the NaBH4 
was added, to give a greyish-black, nickel-containing latex. The 
fresh latex (40 ml) was then hydrogenated for 3 hours at 10 bar 
and 65degreesC and worked up, e.g. by oxidation of the nickel with 
oxygen/citric acid, followed by coagulation of the resulting white 
latex and isolation of the rubber. With a latex 

containing 17.7 mmols nickel, this gave a product with a degree of 
hydrogenation of 12 (0) mol%, a THF-solubles content of 99.2 
(37.3) wt%, a solution viscosity (in THF) of 180.6 (82.8) ml/g and a mol. 
wt . (Mw) of 211100. Values in brackets were obtained if the nickel 
colloid was prepared at pH 14 instead of pH 5. The original NBR 
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had a solubles content of 99.3 wt%, a viscosity of 146.8 ml/g and a mol. 
wt . of 128800; a blank test with no nickel gave a polymer with 99.5 wt% 
solubles and a viscosity of 153 ml/g. 



=> d his 129 

(FILE 'HCAPLUS' ENTERED AT 14:36:21 ON 25 NOV 2009) 



L29 11 S L23 OR L28 

=> d que 129 

L4 189083 SEA FILE=HCAPLUS ABB=ON PLU=ON HYDROGENAT I ON ? 

L5 45797 SEA FILE=HCAPLUS ABB=ON PLU=ON "HYDROGENAT I ON CATALYSTS " +UF/C 

T 

L6 39440 SEA FILE=HCAPLUS ABB=ON PLU=ON UNSAT? (2A) (POLYMER? OR 

COPOLYMER? OR RESIN# OR TERPOLYMER# OR HOMOPOLYMER? ) 

L7 23099 SEA FILE=HCAPLUS ABB=ON PLU=ON LINEAR (2A) (POLYMER? OR 

COPOLYMER? OR RESIN# OR TERPOLYMER* OR HOMOPOLYMER?) 

L8 1289 SEA FILE=HCAPLUS ABB=ON PLU=ON (L6 OR L7) (L) (DOUBLE BOND#) 

L9 3 0 SEA FILE=HCAPLUS ABB=ON PLU=ON L4 AND L8 

L10 14 SEA FILE=HCAPLUS ABB=ON PLU=ON L5 AND L8 

Lll 269 SEA FILE=HCAPLUS ABB=ON PLU=ON (L6 OR L7) (3A) LATEX? 

L12 2 SEA FILE=HCAPLUS ABB=ON PLU=ON (L9 OR L10) AND Lll 

L13 4 SEA FILE=HCAPLUS ABB=ON PLU=ON Lll AND COLLOID* 

L14 10503 SEA FILE=HCAPLUS ABB=ON PLU=ON METAL* AND COLLOID* 

L15 1 SEA FILE=HCAPLUS ABB=ON PLU=ON (L9 OR L10) AND L14 

L16 1323 SEA FILE=HCAPLUS ABB=ON PLU=ON METAL COLLOID* 

L17 1 SEA FILE=HCAPLUS ABB=ON PLU=ON L8 AND L16 

L18 1 SEA FILE=HCAPLUS ABB=ON PLU=ON (L9 OR L10) AND COLLOID* 

L19 3426 SEA FILE=HCAPLUS ABB=ON PLU=ON COLLOID* AND LATEX? 

L20 8 SEA FILE=HCAPLUS ABB=ON PLU=ON L4 AND L19 

L21 3 SEA FILE=HCAPLUS ABB=ON PLU=ON L5 AND L19 

L22 14 SEA FILE=HCAPLUS ABB=ON PLU=ON L12 OR L13 OR L15 OR L17 OR 

L18 OR L20 OR L21 

L23 4 SEA FILE=HCAPLUS ABB=ON PLU=ON L22 AND 39/SC,SX 

L28 9 SEA FILE=HCAPLUS ABB=ON PLU=ON L22 AND (METHOD* OR TECHNI? 

OR PROCEDURE? OR PROCESS?) 

L29 11 SEA FILE=HCAPLUS ABB=ON PLU=ON L23 OR L28 



=> d his 143 

(FILE 'APOLLIT, EMA, RAPRA, SCISEARCH, PASCAL' ENTERED AT 15:01:19 ON 25 
NOV 2009) 

L43 8 S (L38 OR L41) AND L4 

SAVE TEMP L43 BOY0 16MULTI /A 

FILE ' STNGUIDE ' ENTERED AT 15:04:20 ON 25 NOV 2009 

FILE 'WPIX' ENTERED AT 15:04:58 ON 25 NOV 2009 

FILE 'STNGUIDE' ENTERED AT 15:04:58 ON 25 NOV 2009 

=> d que 143 

L4 189083 SEA FILE=HCAPLUS ABB=ON PLU=ON HYDROGENAT I ON? 

L6 39440 SEA FILE=HCAPLUS ABB=ON PLU=ON UNSAT? (2A) (POLYMER? OR 

COPOLYMER? OR RESIN* OR TERPOLYMER* OR HOMOPOLYMER?) 
L7 23099 SEA FILE=HCAPLUS ABB=ON PLU=ON LINEAR (2A) (POLYMER? OR 

COPOLYMER? OR RESIN* OR TERPOLYMER* OR HOMOPOLYMER?) 
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L8 1289 SEA FILE=HCAPLUS ABB=ON PLU=ON (L6 OR L7) (L) (DOUBLE BOND#) 

L16 1323 SEA FILE=HCAPLUS ABB=ON PLU=ON METAL COLLOID* 

L19 3426 SEA FILE=HCAPLUS ABB=ON PLU=ON COLLOID* AND LATEX? 

L24 47 SEA FILE=HCAPLUS ABB=ON PLU=ON L16 AND L19 

L27 1 SEA FILE=HCAPLUS ABB=ON PLU=ON L24 AND L8 

L30 1 SEA FILE=WPIX ABB=ON PLU=ON L4 AND L19 

L38 8 SEA L30 

L41 0 SEA L27 

L43 8 SEA (L38 OR L41) AND L4 



=> dup rem 129 143 

FILE 'HCAPLUS' ENTERED AT 15:05:15 ON 25 NOV 2009 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2009 AMERICAN CHEMICAL SOCIETY (ACS) 

FILE 'APOLLIT' ENTERED AT 15:05:15 ON 25 NOV 2009 
COPYRIGHT (c) 2009 FIZ Karlsruhe 

FILE 'RAPRA' ENTERED AT 15:05:15 ON 25 NOV 2009 
COPYRIGHT (C) 2009 RAPRA Technology Ltd. 

FILE 'SCISEARCH' ENTERED AT 15:05:15 ON 25 NOV 2009 
Copyright (c) 2009 The Thomson Corporation 

FILE 'PASCAL' ENTERED AT 15:05:15 ON 25 NOV 2009 

Any reproduction or dissemination in part or in full, 

by means of any process and on any support whatsoever 

is prohibited without the prior written agreement of INIST-CNRS. 

COPYRIGHT (C) 2009 INIST-CNRS. All rights reserved. 

PROCESSING COMPLETED FOR L29 

PROCESSING COMPLETED FOR L43 

L44 18 DUP REM L29 L43 (1 DUPLICATE REMOVED) 

ANSWERS '1-11' FROM FILE HCAPLUS 
ANSWERS '12-13' FROM FILE APOLLIT 
ANSWER '14' FROM FILE RAPRA 
ANSWERS '15-16' FROM FILE SCISEARCH 
ANSWERS '17-18' FROM FILE PASCAL 



=> d 144 1-11 ibib abs hitind; d 144 12-18 ibib ab ind 



L44 ANSWER 1 OF 18 HCAPLUS COPYRIGHT 2009 ACS on STN 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR (S) : 

CORPORATE SOURCE: 

SOURCE: 

PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
AB Ozonization 
Amount of oz 



HCAPLUS Full- text 



2006:935673 
147:74062 

Ozonization of unsav nt/t". 
in synthetic latexes 

Poluektov, P. T . ; Vlasova, L. A.; Shutilin, Yu . F . ; 
Korchagin, V. I. 

Voronezh. Fil., FGUP Nil Sint. Kauchuka, Voronezh, 
Russia 

Kauchuk i Rezina (2006), (3), 24-27 

CODEN: KCRZAE; ISSN: 0022-9466 

Kauchuk i Rezina 

Journal 

Russian 

of NR, butadiene and styrene-butadiene latexes have been studied, 
one reacting with rubber depends primarily on polymer and ozone 
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concentration Colloid characteristics of the latexes have little effect on 
the reaction. 

CC 39-7 (Synthetic Elastomers and Natural Rubber) 



L44 ANSWER 2 OF 18 HCAPLUS COPYRIGHT 2009 ACS on STN 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



INVENTOR (S) : 
PATENT ASSIGNEE(S): 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



2005:673330 HCAPLUS F ull-text 
143:154720 

Method for the hydrogenation of 
unsaturated polymers containing 
double bonds 

Weiss, Thomas; Creutz, Karin 

Lanxess Deutschland G.m.b.H., Germany 

PCT Int. Appl., 12 pp. 

CODEN: PIXXD2 

Patent 

German 



PATENT NO. KIND DATE APPLICATION NO. DATE 



WO 


2005068512 




A2 




20050728 




WO 2 0 0b- 


■EP75 






20050107 


WO 


2005068512 




A3 




20050909 




















W: AE, 


AG, 


AL, 


AM, 


AT, 


AU, 


AZ, 


BA, 


BB, 


BG, 


BR, 


BW, 


BY, 


BZ, 


CA, CH, 




CN, 


CO, 


CR, 


CU, 


CZ, 


DE, 


DK, 


DM, 


DZ, 


EC, 


EE, 


EG, 


ES, 


FI, 


GB, GD, 




GE, 


GH, 


GM, 


HR, 


HU, 


ID, 


IL, 


IN, 


IS, 


JP, 


KE, 


KG, 


KP, 


KR, 


KZ, LC, 




LK, 


LR, 


LS, 


LT, 


LU, 


LV, 


MA, 


MD, 


MG, 


MK, 


MN, 


MW, 


MX, 


MZ, 


NA, NI, 




NO, 


NZ, 


OM, 


PG, 


PH, 


PL, 


PT, 


RO, 


RU, 


SC, 


SD, 


SE, 


SG, 


SK, 


SL, SY, 




TJ, 


TM, 


TN, 


TR, 


TT, 


TZ, 


UA, 


UG, 


US, 


UZ, 


VC, 


VN, 


YU, 


ZA, 


ZM, ZW 




RW: BW, 


GH, 


GM, 


KE, 


LS, 


MW, 


MZ , 


NA, 


SD, 


SL, 


SZ, 


TZ, 


UG, 


ZM, 


ZW, AM, 




AZ, 


BY, 


KG, 


KZ, 


MD, 


RU, 


TJ, 


TM, 


AT, 


BE, 


BG, 


CH, 


CY, 


CZ, 


DE, DK, 




EE, 


ES, 


FI, 


FR, 


GB, 


GR, 


HU, 


IE, 


IS, 


IT, 


LT, 


LU, 


MC, 


NL, 


PL, PT, 




RO, 


SE, 


SI, 


SK, 


TR, 


BF, 


BJ, 


CF, 


CG, 


CI, 


CM, 


GA, 


GN, 


GQ, 


GW, ML, 




MR, 


NE, 


SN, 


TD, 


TG 






















DE 


102004002576 




Al 




200b0804 




DE 2004- 


102004002576 


20040117 


EP 


1709086 






A2 




2006 


1011 




EP 2005- 


-700733 




20050107 




R: AT, 


BE, 


CH, 


DE, 


DK, 


ES, 


FR, 


GB, 


GR, 


IT, 


LI, 


LU, 


NL, 


SE, 


MC, PT, 




IE, 


SI, 


LT, 


FI, 


RO, 


CY, 


TR, 


BG, 


CZ, 


EE, 


HU, 


PL, 


SK, 


IS 




CN 


1910208 






A 




200'/ 0 20'/ 




CN 2005- 


80002602 




20050107 


US 


20080234437 




Al 




2008 


0925 




US 2006- 


■586016 




20060714 



PRIORITY APPLN. INFO.: DE 2 0 0 4-1 0 2 0 0 4 0 0 2 5 76A 20040117 

WO 2005-EP75 W 20050107 

ASSIGNMENT HISTORY FOR US PATENT AVAILABLE IN LSUS DISPLAY FORMAT 

AB According to titl- , Mi- unsatd. polymer such as nitrile rubber, that 

provided in the form of latex, is hydrogenated in the presence of a metal- 
containing colloid. 

IC ICM C08F008-04 

CC 39-7 (Synthetic Elastomers and Natural Rubber) 
ST metal colloid catalyst hydrogen-it ion nitrile 

rubber latex 
IT Nitrile rubber, preparation 

RL: IMF (Industrial manufacture); PREP (Preparation) 
(hydrogenated; Ov - % t of unsatd. rubber 

latexes in presence of metal-containing colloids 
) 

IT Colloids 

Kydsogenation catalysts; 
(hj jena of unsatd. rubber latexes in 

presence of metal-containing colloids) 
IT Metals, uses 
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RL: CAT (Catalyst use); USES (Uses) 

(hydrogenation of unsatd. rubber latexes in 

presence of metal-containing colloids) 
IT 7718-54-9, Nickel chloride, uses 

RL: CAT (Catalyst use); USES (Uses) 

(hydrogenation of unsatd. rubber latexes in 

presence of metal-containing colloids) 
IT 9003-18-3DP, hydrogenated 

RL: IMF (Industrial manufacture); PREP (Preparation) 

(nitrile rubber; hydrogenation of unsatd. rubber 

.latexes in presence of metal-containing colloids 

) 

REFERENCE COUNT: 1 THERE ARE 1 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 

L44 ANSWER 3 OF 18 HCAPLUS COPYRIGHT 2009 ACS on STN 
ACCESSION NUMBER: 2005:404354 HCAPLUS Fu ll-te xt 

DOCUMENT NUMBER: 144:89234 

TITLE: Disperse amphiphilic submicron particles as 

non-covalent supports for cationic homogeneous 
catalysts 

AUTHOR(S) : Sablong, Rafael; van der Vlugt, Jarl Ivar; Thomann, 

Ralf; Mecking, Stefan; Vogt, Dieter 
CORPORATE SOURCE: Schuit Institute of Catalysis, Laboratory of 

Homogeneous Catalysis, Eindhoven University of 

Technology, Eindhoven, 5600, Neth. 
SOURCE: Advanced Synthesis & Catalysis (2005), 347(5), 633-636 

CODEN: ASCAF7; ISSN: 1615-4150 
PUBLISHER: Wiley-VCH Verlag GmbH & Co. KG a A 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB A simple method for the effective immobilization of homogeneous catalysts on 

polystyrene colloids via non-covalent binding is demonstrated. Stable latexes 
with sufficiently high loading of accessible borate anions are prepared via 
emulsion polymerization Incorporation of cationic rhodium complexes, 
supported via their borate counter-anion is efficient, and these supported 
homogeneous catalysts maintain constant catalytic activity for C:C 
hydrogenation during several recycles, with very low metal leaching. 

CC 38-3 (Plastics Fabrication and Uses) 
Section cross-reference ( s ) : 67 

IT Colloids 

(catalyst support; disperse amphiphilic submicron particles as 
non-covalent supports for cationic homogeneous catalysts) 
IT Catalyst supports 
Hydrogenation 
Hydrogenation catalysts 
(disperse amphiphilic submicron particles as non-covalent supports for 
cationic homogeneous catalysts) 
IT 180420-80-8 

RL: CAT (Catalyst use); USES (Uses) 

(hydrogenation catalyst ; disperse amphiphilic ,: ubrnicron 
particles as non-covalent supports for cationic homogeneous catalysts) 
IT 5469-45-4, a-Acetamidocinnamic acid 

RL: RCT (Reactant); RACT (Reactant or reagent) 

(reactant for hydx ogee at ion reaction; disperse amphiphilic 

submicron particles as non-covalent supports for cationic homogeneous 

catalysts) 

OS. CITING REF COUNT: 4 THERE ARE 4 CAPLUS RECORDS THAT CITE THIS RECORD 

(4 CITINGS) 

REFERENCE COUNT: 28 THERE ARE 28 CITED REFERENCES AVAILABLE FOR THIS 
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RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 



L44 ANSWER 4 OF 18 HCAPLUS COPYRIGHT 2009 ACS on STN 
ACCESSION NUMBER: 1998:486370 HCAPLUS Full -text 

DOCUMENT NUMBER: 129:175988 
ORIGINAL REFERENCE NO.: 129 : 35773a, 35774a 

TITLE: Functionalized polymeric and oligomeric 

colloids 

AUTHOR (S) : Rimmer, S. 

CORPORATE SOURCE: The Polymer Centre, Lancaster University, Lancaster, 

Lane . , LAI 4YA, UK 

SOURCE: Designed Monomers and Polymers (1998), 1(1), 89-96 

CODEN: DMPOF3; ISSN: 1385-772X 
PUBLISHER: VSP BV 

DOCUMENT TYPE: Journal; General Review 

LANGUAGE: English 

AB This paper reviews (with 9 refs.) the author's work to date on functional 

colloids . Colloids with surface grafts of poly (N-isopropylacrylamide ) have 
been prepared by a macromonomer technique . After removal of the anionic 
surfactant, the colloids displayed temperature-dependent stability. The 
preparation of functional colloids that are composed of dispersions of 
telechelic oligomers has been achieved by ozonizing latexes of urssat.cS . 
polymers in which the particles were pre-swollen by a hydrophobic solvent. 
Enzyme immobilization has been carried out by reaction of aldehyde functional 
colloids with porcine pancreatic lipase. Functional colloids of carboxylic 
acid-ended oligomer have been further modified with furfuryl amine. The 
method has been found to be a useful clean technique for the preparation of 
telechelic oligomers with diene end-groups that can be reacted with 
dienophile-f unctionalized polymers. This Diels-Alder reaction yielded 
amphiphilic networks which may find uses as novel biomaterials . The paper 
also covers two alternative methods of preparing furan functional colloids of 
telechelic oligomers: i.e., the use of difuran disulfide as a chain transfer 
agent in emulsion polymerization and the reaction of functional colloids 
composed of aldehyde functional telechelic oligomers with furfuryl amine. 
Finally, some preliminary results on the surface f unctionalization of polymer 
colloids via water-tolerant Lewis acids are presented. 

CC 35-0 (Chemistry of Synthetic High Polymers) 
Section cross-reference ( s ) : 66 

ST review functionalized oligomeric polymeric colloid; 

polyisopropylacrylamide functionalized colloid review 

IT Colloids 

(preparation and characterization of functionalized polymeric and 
oligomeric 

colloids ) 
IT Oligomers 

Polymers, preparation 

RL: PRP (Properties); SPN (Synthetic preparation); PREP (Preparation) 
(preparation and characterization of functionalized polymeric and 
oligomeric 

colloids) 

IT 25189-55-3P, Poly (N-isopropylacrylamide) 

RL: PRP (Properties); SPN (Synthetic preparation); PREP (Preparation) 
(preparation and characterization of functionalized polymeric and 
oligomeric 

colloids) 

OS. CITING REF COUNT: 4 THERE ARE 4 CAPLUS RECORDS THAT CITE THIS RECORD 

(4 CITINGS) 

REFERENCE COUNT: 11 THERE ARE 11 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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L44 ANSWER 5 OF 18 HCAPLUS COPYRIGHT 2009 ACS on STN 
ACCESSION NUMBER: 1997:683275 HCAPLUS Full-text 

DOCUMENT NUMBER: 127:331890 
ORIGINAL REFERENCE NO.: 1 2 7 : 6 5 1 93a, 65196a 

TITLE: A one-pot method for the preparation of 

latexes of telechelic oligomers, by ozonolysis of 
latexes of polymers containing main-chain unsaturation 

AUTHOR (S): Ebdon, J. R.; Rimmer, S. 

CORPORATE SOURCE: Polymer Centre, School of Physics and Chemistry, 

Lancaster University, Lancaster, LAI 4YA, UK 

SOURCE: Journal of Polymer Science, Part A: Polymer Chemistry 

(1997), 35(15), 3255-3262 
CODEN: JPACEC; ISSN: 0887-624X 

PUBLISHER: Wiley 

DOCUMENT TYPE: Journal 

LANGUAGE: English 

AB Poly (Me methacrylate-co-butadiene) , poly(Bu methacrylate-co-butadiene ) and 
poly (Me methacrylate-co-2 , 3-dimethyl butadiene) latexes were prepared by 
monomer-starved emulsion polymerization The polymns. were followed by GPC . 
The mol. -weight distribution did not alter significantly with conversion if 
the polymns. were carried out at a feed rate of 0.03 cm3 s-1 per 1000 cm3 of 
reaction medium and a temperature of 70°. Slower rates of monomer addition 
led to broadening of the mol. -weight distribution. The resultant latexes were 
swollen with varying amts. of toluene. Ozonolysis of the swollen and 
nonswollen latexes yielded latexes of polymer ozonides. Oxidation, with 
selenium oxide/hydrogen peroxide reagent, converted the ozonides to latexes of 
carboxylic acid or Me ketone ended telechelic oligomers. The mol. wts. of the 
oligomers were a function of toluene concentration Colloidal stability was a 
function of end-group structure. Thus, carboxylic acid end groups impart 
extra stability to the colloid while Me ketone end groups do not. 

CC 35-8 (Chemistry of Synthetic High Polymers) 
Section cross-reference ( s ) : 36, 66 

IT Polymerization 

(emulsion, monomer-starved; one-pot preparation of telechelic oligomers by 
ozonolysis of unsatd. polyxaer latex) 

IT Molecular weight distribution 
Ozonization 
Particle size 

(one-pot preparation of telechelic oligomers by ozonolysis of unsatd 

. poiyj&er latex) 
IT Polymers, preparation 

RL: PRP (Properties); SPN (Synthetic preparation); PREP (Preparation) 

(telechelic, carboxy or ketone-terminated; one-pot preparation of 
telechelic 

oligomers by ozonolysis of unsatd. polymer 
latex) 

IT 25232-40-0P, 1 , 3-Butadiene-methyl methacrylate copolymer 32877-24-0P, 
2, 3-Dimethyl-l, 3-butadiene-methyl methacrylate copolymer 43223-25-2P, 
1 , 3-Butadiene-butyl methacrylate copolymer 

RL: PRP (Properties); RCT (Reactant); SPN (Synthetic preparation); PREP 
(Preparation) ; RACT (Reactant or reagent) 

(latex; one-pot preparation of telechelic oligomers by ozonolysis of 
us sat a i lyx&ex Latest) 
IT 25232-40-0DP, 1 , 3-Butadiene-methyl methacrylate copolymer, ozonides, 

carboxy or ketone terminated 32877-24-0DP, ozonides, carboxy or ketone 
terminated 43223-25-2DP, 1 , 3-Butadiene-butyl methacrylate copolymer, 
ozonides, carboxy or ketone terminated 

RL: PRP (Properties); SPN (Synthetic preparation); PREP (Preparation) 
(one-pot preparation of telechelic oligomers by ozonolysis of unsatd 
. poiysissr latex) 
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AB The title latexes are manufactured by selective hydrogenat. ion of C:C double 

bonds of nitrile group-containing unsatd. copolymer rubbers in latest state in 
the presence of added Pd compound solns. containing 0.5-10 mol acid/mol Pd as 
catalyst. Thus, 400 mL 30%-solid latex containing 37.5:62.5 acrylonitrile- 
butadiene copolymer rubber prepared by emulsion polymerization in the presence 
of Na dodecylbenzenesulf onate and 300 mL solution containing Pd acetate and 
HN03 at acid/Pd mol. ratio 1.0 were heated at 50° for 6 h with 30-atm H, and 
condensed to give a latex with I value 64.0 g/100 g, hydrogenat ion degree 
78.2%, and average particle diameter 0.09 (xm vs. 270.6, 7.7, and 0.12, resp. 
for a latex prepared without HN03 . 
IC ICM C08F008-04 
ICS C08F220-42 
CC 39-7 (Synthetic Elastomers and Natural Rubber) 

Section cross-reference ( s ) : 67 
ST nitrile rubber hydrogenat ion; palladium hydrogenat ion 

catalyst nitrile rubber; acidic palladium hydrogenat ion 
catalyst; nitric acid hydrogenation catalyst 
IT Hydrogenat ion catalysts 

(acidic palladium solns.; catalysts for hydroger-iit a on of 
nitrile group-containing rubber latexes) 
IT Rubber, nitrile, preparation 

RL: IMF (Industrial manufacture); PREP (Preparation) 

( hydrogenat ed; catalysts for hydrogenat ion of nitrile 
group-containing rubber latexes) 
IT Rubber, synthetic 

RL: IMF (Industrial manufacture); PREP (Preparation) 

(acrylonitrile-butadiene-methacrylic acid, hydrogenated, catalysts for 
hydrogenat ion of nitrile group-containing rubber latexes) 
IT 64-19-7, Acetic acid, uses 3375-31-3 3386-65-0, Palladium propionate 
7647-10-1, Palladium chloride 7664-38-2, Phosphoric acid, uses 
7664-93-9, Sulfuric acid, uses 7697-37-2, Nitric acid, uses 
10102-05-3, Palladium nitrate 13566-03-5, Palladium sulfate 
13820-53-6, Sodium tetrachloropalladate 19168-23-1, Ammonium 
hexachloropalladate 

RL: CAT (Catalyst use); USES (Uses) 
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(catalysts for hydrogenation of nitrile group-containing rubber 
latexes ) 

IT 9010-81-5P, Acrylonitrile-butadiene-methacrylic acid copolymer 
RL: IMF (Industrial manufacture); PREP (Preparation) 

(catalysts for hydrogenation of nitrile group-containing rubber 
latexes) 
IT 9003-18-3P 

RL: IMF (Industrial manufacture); PREP (Preparation) 

(rubber, hydrogenated; catalysts for hydrogenation of nitrile 
group-containing rubber latexes) 
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AB A process for the hydrogenation of C-C doable bonds of an unsatd . polyoier 

comprises (a) combining the unsa 0I5 in latex form with (1) 0, air, or 

hydroperoxides as oxidizing agents; (2) N2H4 or its hydrate as reducing agent; 
and (3) a metal ion activator and (b) heating the mixture to a temperature 
from 0° to the reflux temperature of the reaction mixture Thus, 0.5 mol 
nitrile rubber (NBR) latex, 0.1 g CuS04 initiator, and 100 g N2H4.H20 were 
charged into a 1-L reactor. Air was charged into the stirred latex mixture at 
870 mL/min and the mixture was heated to 60° in the presence of Nalco 2273 
defoamer. After 3 h of reaction time, the latex was filtered, coagulated with 
iso-PrOH, and oven-dried at 50-60°. The H+ anal, by NMR showed a 77% 
reduction of NBR at atmospheric pressure, and IR spectroscopy showed that CN 
groups were not reduced. 
IC C08F008-04 
INCL 525339000 

CC 39-7 (Synthetic Elastomers and Natural Rubber) 

ST hydrogenation double bond unsatd rubber; nitrile rubber 
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catalytic hydrogenation; hydrazine redn nitrile rubber; copper 
sulfate catalyst hydrogenation rubber 
IT Rubber, butadiene, reactions 

Rubber, butadiene-styrene, reactions 
Rubber, butyl, reactions 
Rubber, isoprene, reactions 
Rubber, natural, reactions 
Rubber, nitrile, reactions 

RL: RCT (Reactant); RACT (Reactant or reagent) 

(hydrogenation of latex, catalytic, with hydrazine hydrate) 

IT Air 

(in catalytic hydrogenation of unsatd. rubber latexes) 

IT r.\ CatalyStS 

(metal salts, for unsatd. rubber latex) 

II - \ 

(of carbon-carbon double bonds, in unsatd. rubber latex) 
IT Rubber, synthetic 

RL: RCT (Reactant); RACT (Reactant or reagent) 

(butadiene-isoprene, hydrogenation of latex, catalytic, with 
hydrazine hydrate) 
IT 7720-78-7 7758-98-7, uses and miscellaneous 
RL: CAT (Catalyst use); USES (Uses) 

(catalysts, for hydrogenation of unsatd. rubber latexes) 
IT 7722-84-1, uses and miscellaneous 
RL: USES (Uses) 

(in catalytic hydrogenation of unsatd. rubber latexes) 
IT 7782-44-7, reactions 

RL: RCT (Reactant); RACT (Reactant or reagent) 

(in catalytic hydrogenation of unsatd. rubber latexes) 
IT 9003-55-8 

RL: RCT (Reactant); RACT (Reactant or reagent) 

(rubber, butadiene-styrene; hydrogenation of latex, 
catalytic, with hydrazine hydrate) 
IT 9003-17-2 

RL: RCT (Reactant); RACT (Reactant or reagent) 

(rubber, butadiene; hydrogenat ion of latex, catalytic, with 
hydrazine hydrate) 
IT 9010-85-9 

RL: RCT (Reactant); RACT (Reactant or reagent) 

(rubber, butyl; cgena s of latex, catalytic, with 

hydrazine hydrate) 
IT 25102-52-7 

RL: USES (Uses) 

(rubber, bydi ->-:s of, catalytic, with hydrazine hydrate) 

IT 9003-31-0 

RL: RCT (Reactant); RACT (Reactant or reagent) 

(rubber, isoprene; hydrogenation of latex, catalytic, with 
hydrazine hydrate) 
IT 9003-18-3 

RL: RCT (Reactant); RACT (Reactant or reagent) 

(rubber, nitrile; hydrog of latex, catalytic, with 

hydrazine hydrate) 
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AB A critical review and discussion, with new points of view and new data, 

dealing with (1) the chemical constitution of rubber (I) in its relation to 
the mechanism of polymerization in general, (2) the phys . structure of I in 
its relation to the behavior of artificial elastic colloids and (3) the nature 
of vulcanization in its relation to the vulcanization of fatty oils. The 
weight of evidence on the nature of polymerization favors the idea that in I 
the polymeric condition is built up through primary valences. Auer (cf. C. A. 
23, 4370) has attempted to prove that metastyrene (II) is formed through 
colloidal forces and distyrene (III) by true polymerization through primary 
valences, but this is disproved by unpublished expts. of W. and Katz, where it 
was found that the pyrogenic decomposition of II in vacuo yields III and 
tristyrene. The mechanism of polymerization suggested by W. and K. (cf. C. A. 
22, 1972) is probably typical of unsatd. compds . which form high-mol. 
polymers, and in general it is characterized by successive addns. to the 
double bond of the monomer or of the previous polymeric compound with the 
migration of a H atom to 1 side of the double bond and the residue to the 
other side. Each stage represents a definite chemical individual. 
Unpublished expts. show that when polyindenes are decomposed by heat in vacuo, 
the mol. chain splits at different points (as with II), and mono-, di-, tri- 
and tetraindene distil, leaving a residual mixture of polyindenes with higher 
mol. wts. than tetraindene, but lower than the original substance. As with 
II, the larger the polyindene mol., the greater the ease of cracking. Because 
of accompanying cyclization, the decomposition of I by heat is not so simple 
as that of polyindenes; nevertheless it is probable that the mechanism of 
polymerization of isoprene (IV) to I is similar to that of indene, in which 
case a formula of I in accord with exptl. evidence can be derived. Any scheme 
must lead to a very high polymer, which on ozonolysis yields preponderantly 
levulinic acid (V) and levulinaldehyde (VI). There are 6 possible 
polymerizations of (x + 2) IV mols., 2 of which ((1) and (2) below) involve 
1,2-addition and 4 of which ((3) to (6) below) involve 1,4-addition At each 
stage there is a conjugated system like that in the original IV, for all 
products are IV with a long-chain substituent. (1) 
H2C:CMeCH:CH2+HCH:CMeCH:CH2 H2C : CMeCH2CH2CH : CMeCH : CH2 ->+IV 
H2C:CMeCH2CH2CH:CMeCH2CH2CH:CMeCH:CH2 -^-+(x-l) IV 

H2C:CMeCH2CH2 [CH : CMeCH2CH2 ] xCH : CMeCH : CH2 ; ozonolysis to (x + 1) mols. V or VI, 
2 mols. HC02H (VII) and 1 mol. AcC02H (VIII) or AcCHO (IX). (2) H2C : CHCMe : CH2 
+ HCH: CMeCH :CH2 H2C : CHCHMeCH2CH : CMeCH : CH2 ->+IV 
H2C : CHCHMeCH2CH : CMeCH2CH2CH : CMeCH : CH2 ->+(x-l)IV H2 

C : CHCHMeCH2 [CH : CMeCH2CH2 ] xCH : CMeCH : CH2 ; ozonolysis to x mols. V or VI, 2 mols. 
VII, 1 mol. VIII or IX and 1 mol. pyrotartaric acid or aldehyde. (3) - 
CH2CMe:CHCH2- + HCH : CMeCH : CH2 Me2C : CHCH2CH : CMeCH : CH2 -»+xIV 
Me2C:CHCH2 [CH2CMe : CHCH2 ] xCH : CMeCH : CH2 ; ozonolysis to x mols. V or VI, 1 mol. 
VII, 1 mol. VIII or IX, 1 mol. AcMe and 1 mol. malonic dialdehyde (X). (4) - 
CH2CH:CMeCH2 + HCH : CHCMe : CH2 MeCH : CMeCH2CH : CHCMe : CH2 ->+xIV 

MeCH : CMeCH2 [CH2CH : CMeCH2 ] xCH : CHCMe : CH2 ; ozonolysis to x mols. V or VI, 1 mol. 
VII, 1 mol. VIII or IX, 1 mol. AcOH or AcH, and 1 mol. AcCH2C02H or AcCH2CHO. 
(5) -CH2CMe:CHCH2- + HCH : CHCMe : CH2 Me2C : CHCH2CH : CMeCH2 ->+IV 
Me2C : CHCH2CH2CH : CMeCH2CH : CHCMe : CH2 ->+(x-l) IV 

Me2C : CHCH2CH2CH : CMeCH2 [CH2CH : CMeCH2 ] xCH : CHCMe : CH2 ; ozonolysis to (x-1) mols. V 
or VI, 1 mol. VII, 1 mol. VIII or IX, 1 mol. succinic acid (XI) or aldehyde, 
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and 1 mol. AcCH2C02 H or AcCH2CHO. (6) -CH2CH : CMeCH : CMeCH2- + HCH : CMeCH : CH2 
-> MeCH : CMeCH2CH : CMeCH : CH2 -»+IV MeCH : CMeCH2CH2CMe : CHCH2CH : CMeCH : CH2 ->+(x-l)IV 
MeCH:CMeCH2CH2CMe:CHCH2 [CH2CMe : CHCH2 ] xCH : CMeCH : CH2 ; ozonolysis to (x-1) mols. 
V or VI, 1 mol. VII, 1 mol. VIII or IX, 1 mol. AcH or AcOH, 1 mol. 
acetonylacetone, and 1 mol. X. Any of these is in accord with exptl. data 
provided x is very large, i. e., where the number of double bonds is too large 
to distinguish between n and (n + 1) bonds, for the schemes above require (n + 
1) double bonds per n IV units, and H absorption. Br-addition and mol.- 
refraction detns. have indicated 1 double bond per IV unit. The ozonolysis 
products in the schemes above are not incompatible with the numerous expts. of 
Harries. Of the 6 schemes, present knowledge does not make possible a 
definite choice. If the addition of successive IV mols. proceeds with the 
maximum regularity, i. e., involves the same reaction, then a 1,2-addition 
means scheme (1) and a 1,4-addition scheme (3) or (4). On the contrary, the 
finding of XI as an ozonolysis product by Harries indicates scheme (5) . The 
expts. of Lebeder on the catalytic hydroganstion of IV suggest that the 
addition of 1 mol. of IV to another may proceed simultaneously according to 
schemes (1), (3) and (4), so that rubber is a mixture of isomers, but the 
asymmetry of IV may restrict the addition to 1 direction. Unpublished expts. 
by Farmer on the dipolar moment of alkyl-substituted butadienes may throw 
light on this. The problem might be settled by isolating the initial dimeric 
and trimeric products. Ostromuislenski (cf. J. Russ. Phys . -Chemical Society 
47, 1928(1915)) describes the dimer H2C : CMeCH2CH2CH : CMeCH : CH2 from IV, but 
expts. (unpublished) by W. and Crozier, following the directions of 0., failed 
to obtain this dimer. The -CH2CH : CMeCH2 [CH2CH : CMeCH2 ] xCH2CH : CMeCH2- formula 
of Staudinger and Fritschi (cf. C. A. 17, 2974) is so out of harmony with the 
principles of organic chemistry that it cannot be accepted. In spite of the 
evidence of Stevens (cf. C. A. 13, 3039), it is generally believed that I 
consists of 2 parts of the same proximate composition Some of the evidence in 
favor is not, however, convincing, e. g., the expts. of Bruson, Sebrell and 
Calvert on the action of SnC12 on I (cf. C. A. 21, 3486), where the solvent 
for separating the product was different from that for separating the original 
I. A long series of expts. on the swelling of raw I in organic liquids of 
various types shows that an initial gain in weight resulting from absorption 
is followed by a continuous loss of weight resulting from diffusion of I from 
the swollen masses. This diffusion continued, even in relatively poor 
swelling agents, until all but the protein had dispersed (several yrs. were 
necessary) . This is evidence against the existence of "sol" and "gel" 
fractions, particularly since the points at which diffusion became very slow 
in different solvents corresponded to far different proportions of the total 
I. The proportion which diffuses readily depends upon the swelling power and 
upon the viscosity of the liquid, and in a given liquid the proportion can be 
increased by various means, e. g., by the addition of small proportions of 
strong organic bases and acids, such as piperidine, NHEt2, NaOEt and NH3 . 
Likewise the behavior of vulcanized I in swelling agents gives no evidence of 
2 components. Contrary to general belief, vulcanized I diffuses completely in 
a wide variety of organic liquids (in darkness for several yrs.), e. g., in 
BzOEt. BuOAc, Mel, CHBr3, iso-BuCl, o-ClC6H4Me, C6H6, EtPrCO, valeric acid, 
cyclohexanone, hexyl ale, o-tolualdehyde, Pr20, di-iso-Bu2NH, etc. 
Comparative expts. show that polystyrene (XII) (i. e., autopolymerized styrene 
and not styrene (XIII) polymerized by heat) and certain other polymers have 
properties in common with I, e. g., XII resembles I (quant, data are given) in 
that: (1) both have an "elasticity temperature" below which they are hard; (2) 
both can be racked; (3) the longer either I or XII is kept stretched, the 
higher their temperature, and the greater their stretching, the greater are 
their permanent sets; (4) both behave the same when heated and cooled 
alternately under a fixed stress; (5) both are stretched to rupture by very 
small stresses acting over long periods of time, and (6) their sols have the 
same viscosities under the same conditions. Unlike XII, polystyrene prepared 
by heating XIII has a measurably low mol. weight, and has a lower elasticity 
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temperature and smaller elasticity. A product prepared by refluxing XIII for 
48 hrs. at 140° had a mol. weight of 1920, and one from heating XIII in a 
closed vessel for 24 hrs. at 180° had a mol. weight of 2180. Both became soft 
at 40° and easily stretched at 47°, but with a poor retraction. XII can be 
made elastic at room temperature by introducing a swelling agent, and recovery 
after deformation of such swollen XII is more nearly complete than that of XII 
made elastic by heat, e. g., XII containing 50% Et oleate showed no set after 
stretching 1300%. XII prepared from solution is extremely elastic and 
resembles raw rubber, but it gradually loses its elasticity as the solvent 
evaps . , until it becomes friable. A non-volatile solvent (e. g., tricresyl 
phosphate or iso-Am phthalate) renders XII permanently elastic. Neither XII 
nor polyvinyl acetate (XIV) is in the form of emulsions or suspensions during 
its preparation, so the peculiar state of globules in latess is not essential 
to the peculiar properties of I. Neither is the 2-phase (sol and gel) theory 
the answer, for XII and XIV are highly heterogeneous, as was shown by 
fractional precipitation and fractional diffusion. A synthetic methyl rubber, 
prepared by thermopolymerization of dimethylbutadiene, was separated into 
fractions of different viscosities in C6H6 . Natural rubber is probably also 
very heterogeneous, i. e., it is a mixture of a series of polymers of a wide 
range of degrees of polymerization; this agrees with its behavior in swelling 
agents. All fractions disperse ultimately, and though the protein may retard 
the diffusion, the slowness is due primarily to the high degree of 
polymerization. This dependence of the rate of diffusion upon the degree of 
polymerization was also found with vulcanized oils, with diffused I, i. e., I 
sol (XV) when vulcanized, and with polymethyl acrylate (XVI). The latter, 
prepared by heating Me acrylate with 0.1% Bz202 for 0.5 hr . on a water bath, 
had a mol. weight too high to depress the f. p. of C6H6, had a higher degree 
of swelling than any polymer studied (88.8 times its weight of MeOAc) , yet did 
not disperse in good swelling agents. Direct exptl. evidence of the 
heterogeneity of raw I was obtained by fractional diffusion, which yielded 
sols of widely differing viscosities. XV was separated by fractional 
precipitation into fractions of different properties, and, contrary to 
Feuchter, Hauser and others, it is very heterogeneous. XV resembles I in that 
its behavior on mastication is similar, and in that it can be vulcanized 
(better results are obtained by adding a fatty acid) , can be racked, and gives 
an x-ray diffraction diagram when stretched. Fractional diffusion of I 
yielded a 1st fraction of 5%, which was an elastic solid, and no evidence was 
obtained that there is a liquid phase in I. Not only is there a rough 
parallelism between the average degree of polymerization and the viscosity of 
a polymer, but for the polymeric products prepared by a given method from a 
given monomer there probably is a definite degree of polymerization where the 
elasticity is greatest. Below this, ready deformation is accompanied by poor 
recovery, and above it the product is tough or brittle. The term "elastic 
yield value" is suggested as a means of identifying imperfectly elastic 
colloids, such as I, XII and XIV, and distinguishing them quantitatively from 
the more nearly perfect elastic colloid, vulcanized rubber. This behavior is 
complicated at times by an accompanying change from elastic to irreversible 
deformation, i. e., plastic flow. Furthermore, a permanent set may not result 
from plastic flow, but from the fact that the elastic yield value is too high 
at room temperature The retraction which follows heating rubber under load is 
probably likewise due to a reduction in the elastic yield value. Swelling 
agents reduce the elastic yield value of XII, XIV and hydrophilic colloids 
like silk fibroin and wool keratin. The ultimate explanation of elasticity in 
organic colloids is not yet in sight. A helical, elastic mol. (cf. Fikentscher 
and Mark, C. A. 24, 3395) is not an explanation, for widely different raols. , 
e. g., XII, XIV, XVI, sulfurized fatty oils and proteins, are elastic, and 
inelastic substances are rendered elastic by swelling agents and by heating. 
Neither does x-ray data so far obtained offer an explanation, and evidence 
indicates that a pattern means that the substance is becoming inelastic. The 
concept of an optimal degree of polymerization for maximum elasticity is 
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fundamental in explaining vulcanization, for the progressive changes when 
rubber and S are heated probably represent increasing degrees of 
polymerization. Similarly, when dianisidine and crotonaldehyde (2 mols.) are 
mixed, the initial product is a thin liquid; on standing at room temperature 
this becomes viscous, then an elastic solid, then a tough, inelastic solid, 
and finally a brittle solid; this series of polymerization changes is 
analogous to those of rubber. The vulcanization of fatty acids throws light 
on the nature of vulcanization of rubber in that the progressive phys . changes 
are the same, and both reactions are accelerated by the same organic compds . , 
e. g., dithiocarbamates and mercaptobenzothiazole . Further expts. (cf. W. and 
Chataway, C. A. 20, 2588) show that accelerators probably act as catalysts of 
the polymerization. On heating fatty oils, e. g., linseed (XVII), corn, 
perilla and China wood (XVIII) oils, with S until part had become insol. in 
acetone but not in Et20 and on removing all free S, the subsequent addition of 
rubber vulcanization accelerators decreased the time of heating to cause 
setting to an elastic solid. Accelerators were much more effective with XVIII 
than with XVII; this is probably related to the fact that XVIII contains a 
doubly conjugated linkage system and is converted into a solid by 
polymerization catalysts like SnC14 and SbC15, whereas XVII is not thus 
polymerized. But when heated with S, XVII became polymerizable by SnC14 and 
SbC15, probably because of a change in the orientation of the double bonds. 
By analogy, the vulcanization of I involves essentially a polymerization, and 
accelerators act as catalysts. As with XVII, a preliminary change by S and 
heat is necessary. The suggested formula of I (loc. cit.) shows a terminal 
conjugated system, and it is known that such a system often makes 
polymerization possible. The vulcanizing action of benzoyl peroxide, a 
polymerization catalyst, is in accord with the view that vulcanization is 
essentially polymerization. The aging of vulcanized I probably involves 
further polymerization by atmospheric 0, for the latter is a polymerizing 
agent. The fact that hydroquinone retards aging is in accord with this view, 
for it is an anticatalyst of polymerization, e. g., of XIII (private 
communication) . 

CC 30 (Rubber and Allied Substances) 

IT Colloids 

(elastic yield value in identifying imperfectly elastic) 
IT Elastic yield value 

(in identifying imperfectly elastic colloids) 
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AB A critical review and discussion, with new points of view and new data, 

dealing with (1) the chemical constitution of rubber (I) in its relation to 
the mechanism of polymerization in general, (2) the phys. structure of I in 
its relation to the behavior of artificial elastic colloids and (3) the nature 
of vulcanization in its relation to the vulcanization of fatty oils. The 
weight of evidence on the nature of polymerization favors the idea that in I 
the polymeric condition is built up through primary valences. Auer (cf. C. A. 
23, 4370) has attempted to prove that metastyrene (II) is formed through 
colloidal forces and distyrene (III) by true polymerization through primary 
valences, but this is disproved by unpublished expts. of W. and Katz, where it 
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was found that the pyrogenic decomposition of II in vacuo yields III and 
tristyrene. The mechanism of polymerization suggested by W. and K. (cf. C. A. 
22, 1972) is probably typical of unsatd. compds . which form high-mol. 
polymers, and in general it is characterized by successive addns. to the 
double bond of the monomer or of the previous polymeric compound with the 
migration of a H atom to 1 side of the double bond and the residue to the 
other side. Each stage represents a definite chemical individual. 
Unpublished expts. show that when polyindenes are decomposed by heat in vacuo, 
the mol. chain splits at different points (as with II), and mono-, di-, tri- 
and tetraindene distil, leaving a residual mixture of polyindenes with higher 
mol. wts. than tetraindene, but lower than the original substance. As with 
II, the larger the polyindene mol., the greater the ease of cracking. Because 
of accompanying cyclization, the decomposition of I by heat is not so simple 
as that of polyindenes; nevertheless it is probable that the mechanism of 
polymerization of isoprene (IV) to I is similar to that of indene, in which 
case a formula of I in accord with exptl. evidence can be derived. Any scheme 
must lead to a very high polymer, which on ozonolysis yields preponderantly 
levulinic acid (V) and levulinaldehyde (VI). There are 6 possible 
polymerizations of (x + 2) IV raols. , 2 of which ((1) and (2) below) involve 
1,2-addition and 4 of which ((3) to (6) below) involve 1,4-addition At each 
stage there is a conjugated system like that in the original IV, for all 
products are IV with a long-chain substituent. (1) 
H2C:CMeCH:CH2+HCH:CMeCH:CH2 H2C : CMeCH2CH2CH : CMeCH : CH2 ->+IV 
H2C:CMeCH2CH2CH:CMeCH2CH2CH:CMeCH:CH2 ->•+ (x-1) IV 

H2C : CMeCH2CH2 [CH : CMeCH2CH2 ] xCH : CMeCH : CH2 ; ozonolysis to (x + 1) mols. V or VI, 
2 mols. HC02H (VII) and 1 mol. AcC02H (VIII) or AcCHO (IX). (2) H2C : CHCMe : CH2 
+ HCH: CMeCH :CH2 H2C : CHCHMeCH2CH : CMeCH : CH2 ->+IV 
H2C : CHCHMeCH2CH : CMeCH2CH2CH : CMeCH : CH2 -»+(x-l)IV H2 

C : CHCHMeCH2 [ CH : CMeCH2CH2 ] xCH : CMeCH : CH2 ; ozonolysis to x mols. V or VI, 2 mols. 
VII, 1 mol. VIII or IX and 1 mol. pyrotartaric acid or aldehyde. (3) - 
CH2CMe:CHCH2- + HCH : CMeCH : CH2 Me2C : CHCH2CH : CMeCH : CH2 ->+xIV 
Me2C : CHCH2 [CH2CMe : CHCH2 ] xCH : CMeCH : CH2 ; ozonolysis to x mols. V or VI, 1 mol. 
VII, 1 mol. VIII or IX, 1 mol. AcMe and 1 mol. malonic dialdehyde (X). (4) - 
CH2CH:CMeCH2 + HCH : CHCMe : CH2 MeCH : CMeCH2CH : CHCMe : CH2 ->+xIV 

MeCH : CMeCH2 [CH2CH : CMeCH2 ] xCH : CHCMe : CH2 ; ozonolysis to x mols. V or VI, 1 mol. 
VII, 1 mol. VIII or IX, 1 mol. AcOH or AcH, and 1 mol. AcCH2C02H or AcCH2CHO. 
(5) -CH2CMe:CHCH2- + HCH : CHCMe : CH2 -> Me2C : CHCH2CH : CMeCH2 ->+IV 
Me2C : CHCH2CH2CH : CMeCH2CH : CHCMe : CH2 ->+ (x-1) IV 

Me2C:CHCH2CH2CH:CMeCH2 [CH2CH : CMeCH2 ] xCH : CHCMe : CH2 ; ozonolysis to (x-1) mols. V 
or VI, 1 mol. VII, 1 mol. VIII or IX, 1 mol. succinic acid (XI) or aldehyde, 
and 1 mol. AcCH2C02 H or AcCH2CHO. (6) -CH2CH : CMeCH : CMeCH2- + HCH : CMeCH : CH2 
-> MeCH :CMeCH2CH: CMeCH :CH2 -^+IV MeCH : CMeCH2CH2CMe : CHCH2CH : CMeCH : CH2 ->+(x-l)IV 
MeCH : CMeCH2CH2CMe : CHCH2 [CH2CMe : CHCH2 ] xCH : CMeCH : CH2 ; ozonolysis to (x-1) mols. 
V or VI, 1 mol. VII, 1 mol. VIII or IX, 1 mol. AcH or AcOH, 1 mol. 
acetonylacetone, and 1 mol. X. Any of these is in accord with exptl. data 
provided x is very large, i. e., where the number of double bonds is too large 
to distinguish between n and (n + 1) bonds, for the schemes above require (n + 
1) double bonds per n IV units, and H absorption. Br-addition and mol.- 
refraction detns. have indicated 1 double bond per IV unit. The ozonolysis 
products in the schemes above are not incompatible with the numerous expts. of 
Harries. Of the 6 schemes, present knowledge does not make possible a 
definite choice. If the addition of successive IV mols. proceeds with the 
maximum regularity, i. e., involves the same reaction, then a 1,2-addition 
means scheme (1) and a 1,4-addition scheme (3) or (4). On the contrary, the 
finding of XI as an ozonolysis product by Harries indicates scheme (5) . The 
expts. of Lebeder on the catalytic hydr ogen&t i on of IV suggest that the 
addition of 1 mol. of IV to another may proceed simultaneously according to 
schemes (1), (3) and (4), so that rubber is a mixture of isomers, but the 
asymmetry of IV may restrict the addition to 1 direction. Unpublished expts. 
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by Farmer on the dipolar moment of alkyl-substituted butadienes may throw 
light on this. The problem might be settled by isolating the initial dimeric 
and trimeric products. Ostromuislenski (cf. J. Russ. Phys . -Chemical Society 
47, 1928(1915)) describes the dimer H2C : CMeCH2CH2CH : CMeCH : CH2 from IV, but 
expts. (unpublished) by W. and Crozier, following the directions of 0., failed 
to obtain this dimer. The -CH2CH : CMeCH2 [CH2CH : CMeCH2 ] xCH2CH : CMeCH2- formula 
of Staudinger and Fritschi (cf. C. A. 17, 2974) is so out of harmony with the 
principles of organic chemistry that it cannot be accepted. In spite of the 
evidence of Stevens (cf. C. A. 13, 3039), it is generally believed that I 
consists of 2 parts of the same proximate composition Some of the evidence in 
favor is not, however, convincing, e. g., the expts. of Bruson, Sebrell and 
Calvert on the action of SnC12 on I (cf. C. A. 21, 3486), where the solvent 
for separating the product was different from that for separating the original 
I. A long series of expts. on the swelling of raw I in organic liquids of 
various types shows that an initial gain in weight resulting from absorption 
is followed by a continuous loss of weight resulting from diffusion of I from 
the swollen masses. This diffusion continued, even in relatively poor 
swelling agents, until all but the protein had dispersed (several yrs. were 
necessary) . This is evidence against the existence of "sol" and "gel" 
fractions, particularly since the points at which diffusion became very slow 
in different solvents corresponded to far different proportions of the total 
I. The proportion which diffuses readily depends upon the swelling power and 
upon the viscosity of the liquid, and in a given liquid the proportion can be 
increased by various means, e. g., by the addition of small proportions of 
strong organic bases and acids, such as piperidine, NHEt2, NaOEt and NH3 . 
Likewise the behavior of vulcanized I in swelling agents gives no evidence of 
2 components. Contrary to general belief, vulcanized I diffuses completely in 
a wide variety of organic liquids (in darkness for several yrs.), e. g., in 
BzOEt. BuOAc, Mel, CHBr3, iso-BuCl, o-ClC6H4Me, C6H6, EtPrCO, valeric acid, 
cyclohexanone, hexyl ale, o-tolualdehyde, Pr20, di-iso-Bu2NH, etc. 
Comparative expts. show that polystyrene (XII) (i. e., autopolymerized styrene 
and not styrene (XIII) polymerized by heat) and certain other polymers have 
properties in common with I, e. g., XII resembles I (quant, data are given) in 
that: (1) both have an "elasticity temperature" below which they are hard; (2) 
both can be racked; (3) the longer either I or XII is kept stretched, the 
higher their temperature, and the greater their stretching, the greater are 
their permanent sets; (4) both behave the same when heated and cooled 
alternately under a fixed stress; (5) both are stretched to rupture by very 
small stresses acting over long periods of time, and (6) their sols have the 
same viscosities under the same conditions. Unlike XII, polystyrene prepared 
by heating XIII has a measurably low raol. weight, and has a lower elasticity 
temperature and smaller elasticity. A product prepared by refluxing XIII for 
48 hrs. at 140° had a mol. weight of 1920, and one from heating XIII in a 
closed vessel for 24 hrs. at 180° had a mol. weight of 2180. Both became soft 
at 40° and easily stretched at 47°, but with a poor retraction. XII can be 
made elastic at room temperature by introducing a swelling agent, and recovery 
after deformation of such swollen XII is more nearly complete than that of XII 
made elastic by heat, e. g., XII containing 50% Et oleate showed no set after 
stretching 1300%. XII prepared from solution is extremely elastic and 
resembles raw rubber, but it gradually loses its elasticity as the solvent 
evaps . , until it becomes friable. A non-volatile solvent (e. g., tricresyl 
phosphate or iso-Am phthalate) renders XII permanently elastic. Neither XII 
nor polyvinyl acetate (XIV) is in the form of emulsions or suspensions during 
its preparation, so the peculiar state of globules in latex is not essential 
to the peculiar properties of I. Neither is the 2-phase (sol and gel) theory 
the answer, for XII and XIV are highly heterogeneous, as was shown by 
fractional precipitation and fractional diffusion. A synthetic methyl rubber, 
prepared by thermopolymerization of dimethylbutadiene, was separated into 
fractions of different viscosities in C6H6 . Natural rubber is probably also 
very heterogeneous, i. e., it is a mixture of a series of polymers of a wide 



17 



10/586016 



range of degrees of polymerization; this agrees with its behavior in swelling 
agents. All fractions disperse ultimately, and though the protein may retard 
the diffusion, the slowness is due primarily to the high degree of 
polymerization. This dependence of the rate of diffusion upon the degree of 
polymerization was also found with vulcanized oils, with diffused I, i. e., I 
sol (XV) when vulcanized, and with polymethyl acrylate (XVI). The latter, 
prepared by heating Me acrylate with 0.1% Bz202 for 0.5 hr . on a water bath, 
had a mol. weight too high to depress the f. p. of C6H6, had a higher degree 
of swelling than any polymer studied (88.8 times its weight of MeOAc), yet did 
not disperse in good swelling agents. Direct exptl. evidence of the 
heterogeneity of raw I was obtained by fractional diffusion, which yielded 
sols of widely differing viscosities. XV was separated by fractional 
precipitation into fractions of different properties, and, contrary to 
Feuchter, Hauser and others, it is very heterogeneous. XV resembles I in that 
its behavior on mastication is similar, and in that it can be vulcanized 
(better results are obtained by adding a fatty acid) , can be racked, and gives 
an x-ray diffraction diagram when stretched. Fractional diffusion of I 
yielded a 1st fraction of 5%, which was an elastic solid, and no evidence was 
obtained that there is a liquid phase in I. Not only is there a rough 
parallelism between the average degree of polymerization and the viscosity of 
a polymer, but for the polymeric products prepared by a given method from a 
given monomer there probably is a definite degree of polymerization where the 
elasticity is greatest. Below this, ready deformation is accompanied by poor 
recovery, and above it the product is tough or brittle. The term "elastic 
yield value" is suggested as a means of identifying imperfectly elastic 
colloids, such as I, XII and XIV, and distinguishing them quantitatively from 
the more nearly perfect elastic colloid, vulcanized rubber. This behavior is 
complicated at times by an accompanying change from elastic to irreversible 
deformation, i. e., plastic flow. Furthermore, a permanent set may not result 
from plastic flow, but from the fact that the elastic yield value is too high 
at room temperature The retraction which follows heating rubber under load is 
probably likewise due to a reduction in the elastic yield value. Swelling 
agents reduce the elastic yield value of XII, XIV and hydrophilic colloids 
like silk fibroin and wool keratin. The ultimate explanation of elasticity in 
organic colloids is not yet in sight. A helical, elastic mol. (cf. Fikentscher 
and Mark, C. A. 24, 3395) is not an explanation, for widely different mols., 
e. g., XII, XIV, XVI, sulfurized fatty oils and proteins, are elastic, and 
inelastic substances are rendered elastic by swelling agents and by heating. 
Neither does x-ray data so far obtained offer an explanation, and evidence 
indicates that a pattern means that the substance is becoming inelastic. The 
concept of an optimal degree of polymerization for maximum elasticity is 
fundamental in explaining vulcanization, for the progressive changes when 
rubber and S are heated probably represent increasing degrees of 
polymerization. Similarly, when dianisidine and crotonaldehyde (2 mols.) are 
mixed, the initial product is a thin liquid; on standing at room temperature 
this becomes viscous, then an elastic solid, then a tough, inelastic solid, 
and finally a brittle solid; this series of polymerization changes is 
analogous to those of rubber. The vulcanization of fatty acids throws light 
on the nature of vulcanization of rubber in that the progressive phys . changes 
are the same, and both reactions are accelerated by the same organic compds . , 
e. g., dithiocarbamates and mercaptobenzothiazole . Further expts. (cf. W. and 
Chataway, C. A. 20, 2588) show that accelerators probably act as catalysts of 
the polymerization. On heating fatty oils, e. g., linseed (XVII), corn, 
perilla and China wood (XVIII) oils, with S until part had become insol. in 
acetone but not in Et20 and on removing all free S, the subsequent addition of 
rubber vulcanization accelerators decreased the time of heating to cause 
setting to an elastic solid. Accelerators were much more effective with XVIII 
than with XVII; this is probably related to the fact that XVIII contains a 
doubly conjugated linkage system and is converted into a solid by 
polymerization catalysts like SnC14 and SbC15, whereas XVII is not thus 
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polymerized. But when heated with S, XVII became polymerizable by SnC14 and 
SbC15, probably because of a change in the orientation of the double bonds. 
By analogy, the vulcanization of I involves essentially a polymerization, and 
accelerators act as catalysts. As with XVII, a preliminary change by S and 
heat is necessary. The suggested formula of I (loc. cit.) shows a terminal 
conjugated system, and it is known that such a system often makes 
polymerization possible. The vulcanizing action of benzoyl peroxide, a 
polymerization catalyst, is in accord with the view that vulcanization is 
essentially polymerization. The aging of vulcanized I probably involves 
further polymerization by atmospheric 0, for the latter is a polymerizing 
agent. The fact that hydroquinone retards aging is in accord with this view, 
for it is an anticatalyst of polymerization, e. g., of XIII (private 
communication) . 
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AB Contrary to Staudinger, who considers that macromols. of rubber contain 100- 
1000 isoprene units, a parent hydrocarbon with a marked tendency to associate 
leads to mols. of enormous weight In this case the problem of chemical 
valence and structure is directly related to colloid chemical and 
crystallographic problems. An association through secondary valences of the 
character suggested must be reversible, but it is improbable that the 
macromol. of Staudinger could dissociate in solution The results of ultra- 
violet absorption measurements (cf. preceding abstract) and the relatively 
high stability of rubber in solution toward I without a catalyst and in the 
absence of air both preclude the possibility of tervalent C. In view of 
earli-r t-ydx >g t j f x on expts., which indicated a parent mol. with a mol. weight 
of 600-700, the mol. weight of rubber in camphor was next investigated. Films 
of rubber were prepared by completely evaporating in vacuo on the walls of a 
tube at 50° a solution of rubber, and then dissolving directly by admission of 
fused camphor. This technic gave different results from those obtained by 
dissolving rubber in camphor, which caused swelling and an apparent solution, 
the mol. wts. then being very high. At concns. of 1:4 and 1:10, samples of 
purified rubber, including diffused rubber from latex and crepe, rubber 
purified by alkali, sol-rubber and gel-rubber showed mol. wts. of 1100-1600. 
With benzylidenecamphor the mol. wts. were 1400-2500. At concns. of 1:50 in 
menthol, values of 1200-1600 were obtained. On dilution to 1:100, the mol. 
wts. were only about 0.5 as great, indicating extensive disassociation . 
Further dilution did not cause a further decrease in mol. weight The lowest 
values for sol-rubber, gel-rubber, and diffused rubber were 520-620, while 
calcns. based on 8, 9 and 10 isoprene units indicated 544, 612 and 680, resp. 
The results indicate 8 isoprene units, though the expts. do not warrant the 
acceptance of this as an established fact. It is of great significance that 
the rubber fractions which differ so much in solubility show the same average 
mol. weight in camphor and in menthol. Their essential difference must 
therefore lie in their different powers of aggregation. The action of 03, the 
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light-absorption values and the extraordinary tendency toward cyclization are 
most readily explained by a ring structure. Hydro-rubber and cyclo-rubber 
also showed a mol. weight around 600, whereas a partially hydrogenated and a 
partially cyclized rubber showed values of 1583 and 1442, resp. Under certain 
conditions a stable "double mol." probably exists, rendering it more difficult 
still to draw reliable conclusions concerning the mol. weight of rubber. 
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AB A summary, describing in a brief way several fields of investigation, the 

results of which have not previously been published. To purify rubber, latex 
was let stand 16 hrs. at 50° with 20% NaOH, the hydrocarbon removed, the 
process repeated, the NaOH removed by dialysis, and the product fractionated 
by exhaustive extraction with Et20. The purified rubber still contains 
impurities which can be detected by optical means. The gel-rubber is the 
component responsible for the toughness of rubber and the sol-rubber for the 
elasticity. When gel-rubber is dissolved in C6H6 and precipitated with EtOH, 
it becomes partially soluble in Et20, and becomes more completely soluble if 
basic or acidic substances like piperidine, EtNH2, NH3 or AcOH are added. 
Furthermore mastication of gel-rubber in C02 renders it soluble in Et20. This 
suggests that the mol. chain can be ruptured by mech. means though this 
disaggregation is colloidal or crystallographic, i. e., intramol. rather than 
intermol. When not stretched, neither gel-rubber nor solrubber show any x-ray 
evidence of crystallization, but like ordinary rubber they show interference 
points when stretched. Disaggregation and aggregation are reversible, for 
among the fractions obtained by evaporating an Et20 solution of rubber are 
found, after standing, traces of gel-rubber insol. in Et20. This gel-rubber 
is rapidly disaggregated by piperidine or NH3 . This slow process of 
aggregation involves the gradual formation of intramol. colloid .-chemical or 
crystalline arrangements, with accompanying changes in solubility, and is to 
be distinguished from association. Gel-rubber and sol-rubber probably have 
the same structural mol., and both these and diffused rubber were found to 
have mol, wts. of 1100-1600 by the Rast-camphor method . With menthol, in which 
rubber is readily soluble without swelling, the mol. wts. were 1200-1600 for 
2% solns., but only 600 for 0.5-1% solns . , the latter value being of 
significance in connection with a similar value already obtained during 
hi ogena? or; expts. and suggested by Hauser and Mark from x-ray studies. 
Detns. of the osmotic pressure and the diffusion of dilute C6H6 solns. of 
rubber indicated mol. wts. of 30,000-50,000, and yet sol-rubber can be 
dialyzed from its C6H6 solution Rubber probably has a parent mol., which by 
aggregation and disaggregation, association and disassociation, accounts for 
the various phenomena. The probable organic chemistry of this parent mol, is 
discussed . 
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AB Fully linear polyethylene-based latexes have been prepared by the 

I s ■» i *; i ■» i of polybuta-l , 4-diene dispersions. The latter were synthesized 
via dispersion ring-opening metathesis polymerization of cycloocta-1 , 5-diene, 
and hydrogenated using RuCl_2 (PPh_3 )_3 as catalyst, without any further 
treatment. A high hyclroganation efficiency was achieved as demonstrated by 
different techniques including DSC, and "1H NMR and FT-IR spectroscopy. The 

on process could be carried out without detrimental effect on 
particle size and colloidal stability as evidenced by optical microscopy and 
light scattering analysis. (Abstract Copyright [2005], Wiley Periodicals, 
Inc. ) 
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Lspersions of different hydrophobicity were investigated with 
.- ability to adsorb platinum nanoparticles that had been 
: presence. The latices used were poly (N-vinyl-2-pyrrolidone- 
rinyl chloride-methyl acrylate), PVC, PVAc, PS, poly (N-vinyl- 
poly (diallyldimethyl ammonium chloride), and poly(styrene 
Two reduction methods were tested, specifically the slower 
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method of refluxing the alcoholic solutions and the more rapid method of 
reaction with KBH4. The immobilization of the metal particles and their 
nanosize dimensions were demonstrated by TEM, and their catalytic activity 
was tested by the hydrogsnat ion of cyclohexene as a model reaction. Some 
additional immobilized platinum nanoparticles were prepared in the presence 
of various protective polymers. This can lead to various advantages with 
respect to, for instance, the stability and the catalytic properties of these 
materials. Even in the presence of such additional protective polymers, the 
platinum nanoparticles remained immobilized for some of the hydrophobic 
latexes both before and after catalytic hj. s (author abstract) . 
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